
2000

50
0

-1500

-2000

500

1000

1500

1000

1000

Topographic symbols

National borders: 
France / Italy
France / Monaco 

River network

500 m-spaced countor lines

Cities

Scale: 1:250,000

N
Map compiled with software QGIS 2.14.0; 
coordinate system WGS 84 UTM 32 N.

0 10 20 km5 Mediterranean SeaMotorways
Primary roads
Secondary roads

Tertiary roads

Localisation of the area of interest (red polygon) within 
Europe and across national (France, Italy, and 
Monaco), regional, and provincial borders.

RURU LT.

Country codes from ISO (International Organization for Standardization)

M
 e d i t e r r a n e a n  

Atlantic Ocean

FR

DE
NL

BE

ES

MA DZ TN

PT

IT

CH

GB

IR North Sea

AT

HR

BA

HU

SK
CZ

PL

BG

RO

UA

RS

MD

SI

ME

MK
AL

GR
TR

BY

Bl
ac

k 
Se

a

Var

Bouches 
du Rhône

Vaucluse
Alpes de Haute 

Provence

Hautes AlpesDrôme

Alpes - Maritimes

Imperia

Savona

Cuneo

Asti

Torino

F r a n c e
I t a l y

Isère

Savoie

Genova

P r o v e n c e  -  A l p e s  -  C ô t e  d’ A z u r

R h ô n e  -  A l p e s

Monaco

Alessandria

Pavia

P
ia

ce
nz

a
Lo

di

Novara

Vercelli

Biella

Milano

Varese Monza

M e d i t e r r a n e a n  S e a

L  i  g  u  r  i  a  

L o m b a r d i a
P i e m o n t e

Val d’Aosta

Corse

Legend of tectonic and petrogenetic events

Main thrust faults
Uncertain or 
buried thrust faults

Thrust faults and 
other tectonic 
contacts

Fold axes

3 -- Erosion / dismantling of the Variscan mountain chain

Mica-bearing sandstones, conglomerates, quartzites, and carbonaceous schists (late Carboniferous, immature continental 
basins)  

Late Carboniferous (320 - 299 Ma)

1 -- Variscan subduction
Early Devonian (400 - 375 Ma) 
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Jurassic to Early Cretaceous (201 - 100 Ma)

5 -- Alpine rifting, development  of passive margins, and ocean formation

Limestones and marly limestones, marls, sandstones, and marly limestones (Early Cretaceous, post-rift pelagic basins)

Limestones and dolostones (Jurassic, syn-rift basins and structural highs)

Marlstones, dolostones, gypsum-anhydrite evaporites, and dissolution evaporitic breccias (Late Triassic, transgressive and regressive cycles)

Permian to Late Triassic (299 - 201 Ma) 
4 -- Post-Variscan lithospheric thinning

Evaporites, dolostones, and limestones (Middle Triassic, carbonate platforms and basins), 
Transgressive quartz-conglomerates, quartzarenites, and pelites (Early Triassic, thinned continental margin) 
Conglomerates, sandstones, arkose sandstones, pelites, and schists (Permian, intra-continental basins)

Porphyroids (Permian, intra-continental basins)

Late Cretaceous to early Eocene (100 - 45 Ma) 

6 --  Alpine subduction

Helminthoides Flysch (Cretaceous - Paleocene, subduction trench)

Conglomerates, limestones, and red clay with mica (latest Cretaceous to middle Eocene, lacustrine and fluvial environments)

Turbiditic limestones and marls (Late Cretaceous, turbidite basins) 

2 -- Variscan collision 
Late Devonian to early Carboniferous (375 - 320 Ma)

Amphibolites

Meta-granodiorites

Migmatitic orthogneisses 

a. Migmatitic paragneisses; b. Migmatitic  meta-greywackes 

Anatexites with cordierite

Granites

ba

Late Oligocene (28 - 23 Ma)

8 -- Apenninic subduction 

Andesitic breccias and tuffs (late Oligocene, syn-subductive volcanism) Normal faults
Mylonites

Strike-slip faults
Thrust faults
Fold axes

Late Oligocene to early Miocene  (23 - 15 Ma)

9 -- Opening of the Western Mediterranean (Ligurian-Provençal 
basin) during the rotation of Corsica-Sardinia block  (23 - 15 Ma)

Normal faults
Strike-slip faults

coastal, shelf, slope, and deep sea sedimentary rocks (late Oligocene to early Miocene, marine basin plain)

Late Eocene to Oligocene (45 - 23 Ma) 
7 -- Alpine collision 

Grès d’Annot, Schistes à blocs, Flysch Noir, and Flysch of Ventimiglia 
(late Eocene - early Oligocene, foreland basin)

Nummulitic Limestones and Globigerina Marls (late Lutetian to Priabonian, foreland basin) 

Flysch of Baiardo (Priabonian - early Oligocene, foreland basin)
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Event 9 -- Opening of the Western Mediterranean (Ligurian-Provençal basin) during the rotation of the Corsica-Sardinia block (23 - 15 Ma) 
Gosso G., Lardeaux J.-M., Zanoni D., Volante S., Corsini M., Bersezio R., Mascle J., Spaggiari L., Spalla M. I., Zucali M., Giannerini G., & Camera L.: Mapping the progressive geologic history at the junction of the Alpine mountain belt and the western Mediterranean ocean. Ofioliti, 2019, 44 (2), 97-110 - doi: 10.4454/ofioliti.v44i2.527 - Plate 7

Fig. 5 - Geodynamic (and geographical) effect on the European continental litho-
sphere following the rotational detachment of the continental Corsica-Sardinia 
(C-S) block from the European orogenic margin. The  repositioning of the two 
islands widened the ocean basin and determined the present day continental con-
tours. The full counter clockwise rotation of the C-S block occurred between Oligo-
cene and Miocene times (see time lapse in figure; modified after Gattacceca, 2001 
and Guennoc et al., 2005). Event 9.
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Fig. 3 - Representation of the plate dynamics of the Alps-Mediterranean system at 
20 Ma (Aquitanian-Burdigalian). Extreme stretching of the European continental 
lithosphere initiated the formation of new oceanic lithosphere and a deep ocean 
basin  now named as the Ligurian-Provençal basin. Depiction of the plate dynami-
cs at about 20 Ma; colour legend: shortening domains (pinkish), extensional 
domains (green), ocean domains (blue), and volcanic domains (violet). Modified 
after Séranne (1999). Event 9.
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Fig. 4 - Plate dynamics of the Alps-Mediterranean system in the Middle Miocene 
(Langhian) showing the widening of the Ligurian-Provençal ocean basin. The 
colour coded marine basins vs. land setting is fixed at about 15 Ma, with shorte-
ning domains (pinkish), extensional domains (green), ocean domains (blue), and 
volcanic domains (violet). Modified after Séranne (1999). Event 9.

Fig. 2 - Present-day physiography of the Maritime Alps merging with the 
Mediterranean Sea and their abrupt escarpment towards the Ligu-
rian-Provençal marine basin with no or minimal submarine continental 
shelf (zones with poor data highlighted in white). The continental geology 
is derived  from the reviewed 1:1million scale map of France and Alpine 
areas, 6ème edition, Chantraine et al., 2003).

Fig. 1 – Aerial view towards Menton Riviera (midway between Monaco and San Remo, on the map), to the summits of 
the Maritime Alps (Argentera, Mercantour, Gelas, Marguareis, and Mongioie). The slope is reminiscent of the rupture of 
the Alpine belt that occurred from the late Oligocene to early Miocene. The slope is continuous from the 3000 m high 
summits, down to the abyssal plain, at depth of -2000 m, at the base of the continental escarpment. The abyssal sea 
floor descends gently from a depth of -2500 to -2800 m towards the island of Corsica. Steep submarine canyons  serve 
as conduits between the continental margin and abyssal depths for detrital material derived from the erosion of the Alps. 
Event 9.




